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INTRODUCTION 


The Order of the Board of Natural Resources and Conservation 
establishing water reservations for the Yellowstone basin was 
signed on December 15, 1978. As a result of that Order, the De- 
partment of Fish, Wildlife and Parks was granted an instream reser- 
vation for the Yellowstone at Sidney of approximately 5.5 million 
acre-feet of water with varying amounts granted in upstream areas 
and tributaries. 


The Department applied for instream reservations on many streams 
and tributaries where little, if any, flow data were available. In 
granting an instream reservation for those waters, the Board fre- 
quently granted a percentile flow rather than a specific amount of 
water in acre-feet or cfs. In such areas the Department was directed 
by the Board through condition 116 to develop and submit to the Board 
within 5 years of December 15, 1978, a plan to convert the minimum 
instream flow reservation quantities into cubic feet of water per 
second and acre-feet of water per month. 


Condition 117 states that the reservant shall submit to the 
Board an annual progress report setting forth accomplishment toward 
completion of such work as outlined in condition 116, a schedule of 
anticipated progress and other information as may be required. This 
report is designed to fulfill the requirements of the fourth-year 
annual progress report. 


The first annual progress report outlined a tentative plan for 
accomplishing the objectives in condition 116. The tentative plan 
was then reviewed, commented on and revised. The finalized plan was 
submitted in the second annual report and was approved by the Board 
on June 5, 1981. The third annual report contained a verification 
of the Riggs' Method (Riggs 1968), on the upper Yellowstone as out- 
lined in the second annual report. Application of the Riggs' Method 
requires that monthly flow measurements for one year be taken on the 
streams to be analyzed. For those streams, a plan and tentative 
schedule for collection of the necessary data were presented in the 
third annual report. 


This report presents the data for four streams where the quanti- 
fication analysis has been completed. It also lists those streams 
where the field measurements have been completed, but the Riggs' 
Method analysis has not yet been done. Lastly, a revised work 
schedule for completion of this task is presented. 


Completed Instream Flow Quantifications 


A search of existing streamflow data was done to determine which 
streams had sufficient, continuous, long-term streamflow records to 
enable quantification of certain instream reservations. Existing, 
long-term flow records at USGS gage sites are sufficient for four 
stream reaches having an instream reservation and the granted per- 
centile flows have been quantified. These are: 


1. Bluewater Creek (mouth-headwaters) 
Gage # 6-2078 at stream mile 12.1 


2. Brackett Creek (mouth-Sheep Creek) 
Gage # 6-1940 at stream mile 4.7 


3. Rock Creek (mouth-Custer National Forest) 
Gage # 6-2095 at stream mile 46.0 


4. Sweet Grass Creek (mouth-Forest Service boundary) 
Gage # 6-2005 at stream mile 58.6 


The percentile flows were derived by the USGS using their com- 
puter program entitled K956 Daily Values Duration Hydrograph Tables 
and Plots. The computer printouts are attached in Appendix A. The 
granted percentile flows for the four reaches in terms of cubic feet 
of water per second and acre-feet of water per month are presented 
in Table l. 


In addition, two USGS gage sites on the Clarks Fork River (Gage # 
6-2088 at river mile 16.3 and Gage # 6-2075 at river mile 71.1) have 
sufficient, continuous, long-term record for the calculation of per- 
centile flows using USGS computer program K956. The USGS is current- 
ly performing the computations which will be included in a later 
report. 


Completed Field Measurements 


Instantaneous flow measurements that have been collected or are 
presently being collected in conjunction with other studies by the 
USGS and the MDFWP are sufficient for use in the Riggs' Method for 
defining the granted percentile flows for many of the stream reaches 
having an instream reservation. Short-term USGS gage records for 
many sites are also suitable for use in the Riggs' Method. At other 
Sites, additional flow measurements may be needed to supplement exist- 
ing records or fill in voids in the data. These sites and a brief 
summary of the existing flow records are listed in Table 2. For those 
sites marked with an asterisk, existing flow records are judged suf- 
ficient for deriving the monthly percentile flows, provided these 
measurements can be correlated with the flows at established gage 
sites having long-term records. The available instantaneous flow 
records for the various sites are listed in Appendix Table B. 


Table 1. Quantification of granted percentile flows in cubic feet of 
water per second and acre-feet per month. 


00 OT 


Bluewater Creek Brackett Creek 
85th Percentile 50th Percentile 
cris AF CES AF 
Jan. 26.7 1,641 Teak 436 
Feb. 27.20 1,499 663 350 
Mar. 27.4 1,684 9.2 566 
Apr. 28.1 17672 ATT 2,481 
May 276i 1,666 100.0 6,147 
Jun. 26.1 g Iseo oe) 78.8 4,688 
Jul. 24:2 1,488 26.8 1,647 
Aug. 24.8 E,525 10.9 670 
Sep. 26rd: e553 L057 637 
Oct. 26.7 i, O41: 9.9 609 
Nov. 2651 pao yoys! 9.0 535 
Dec. 26.7 1, GAL: 6.6 406 
19,116 AF/year 19,172 AF/year 
Rock Creek Sweet Grass Creek 
85th Percentile 90th Percentile 
cis AF crs AF 
Jan. 30.8 1,893 8.7 535 
Feb. 28.3 Uesyyiab 128 433 
Mar. 26.8 17647 Tad 473 
Apr. 32.0 1,904 10.0 595 
May 116.0 AST 82.2 5,053 
Jun. 426.5 2 Shz 260.0 >, 267 
RTL ve 344.5 Paige ey ifs eS 2/0 7,069 
Aug. 21350 13,094 503 3,092 
Sep. Liv <d 6,990 29.9 lee Whe, 
Oct. 68.7 4,223 26.0 1,598 
Nov. 43.1. 2,861 aly aay £7053 
Dec. 37.5 2,305 10.9 670 
90,168 AF/year 37,817 AF/year 


Summary of available short-term USGS gage records and 


instantaneous flow measurements for streams having an 


500 ft. above Picket Pin Creek) 


12 monthly measurements by the USGS, 1972-73 


East Rosebud Creek (Custer National Forest boundary - West 


confluence of East and West Fishtail 


12 monthly measurements being collected by the USGS, 1982-83 


- Swamp Creek) 
the MDFWP, 1975-76 


(mouth - Castle Creek) 


12 monthly measurements by the USGS, 1970-71 
11 monthly measurements by the USGS, 1971-72 
12 monthly measurements by the USGS, 1972-73 


the USGS, 1981-82 


12 monthly measurements being collected by USGS, 1982-83 


(Castle Creek - Sweetgrass/Stillwater 


the MDFWP, 1975-76 


(Sweetgrass/Stillwater Co. line - 


6 measurements being collected by the USGS, 1982-83 


the MDFWP, 1975-76 


Also three sites with 7-14 measurements by the USGS, 1960-61 


1973 - present; will be operated for 


Table 2. 
instream flow reservation. 
Stillwater Tributaries 
*1. Castle Creek (mouth - 1, 
*2. 
Rosebud Creek) 
USGS gage at Roscoe, 1922-24 
*3. Fishtail Creek (mouth - 
creeks) 
8 measurements by the USGS, 1981-82 
*4. Picket Pin Creek (mouth 
18 measurements by 
*5. West Fork of Stillwater 
8 measurements by 
6. West Fork of Stillwater 
Co. line) 
14 measurements by 
No high flow measurements 
*7. West Fork of Stillwater 
Tumble Creek) 
7 measurements by the USGS, 1981-82 
14 measurements by 
No high flow measurements 
*8. Butcher Creek (W. Butcher Creek - mouth) 
USGS gage #6-2043, 1960-62 
Yellowstone Tributaries 
*9. Bear Creek (mouth - North Fork of Bear Creek) 
USGS gage #6-1895, 1946-49 
*10. Big Creek (mouth - Millfork Creek) 
USGS gage # 6-1918, 
10 years 
*11. Mill Creek (mouth - East Fork) 


USGS gage #6-1920, 


1951-56 


In addition, sufficient, long-term gage records are available 
for computing the granted percentile flows during the non-winter 
months at sites on Red Lodge Creek (#6-2110) and Willow Creek 
(#6-2115) in the Clarks Fork drainage. These gages were establish- 
ed by the USGS in 1937 and have operated to the present. However, 
no winter records are available for most years. The present com- 
puter program of the USGS is incapable of analyzing those years 
having partial flow records. The percentile flows at these two sites 
could be derived for the non-winter months if the appropriate com- 
puter program was available. The Helena office of the USGS plans to 
have the capability of analyzing these parital records in the near 
future after their new computer is installed. 


Plan and Schedule for Data Collection 


The quantification of the granted percentile flows for those 
streams having insufficient flow records will be completed by the 
Helena office of USGS through an extension of a cost-share, coopera- 
tive agreement with the MDFWP. The agreement specifies that the neces- 
sary field measurements will be completed by the USGS in two years 
and all data analyses and quantifications completed by the end of 
the third year. The MDFWP was originally scheduled to conduct this 
work, completing all quantifications within a four-year period. 


During the first year of the agreement, the monthly flow measure- 
ments that are needed for use in the Riggs' Method will be collected 
at 19 ungaged sites on streams within the Upper Yellowstone River 
drainage upstream from Livingston, Montana. These stream sites are 
as follows: 


173 Bear Creek above North Fork near Jardine 

2% Cinnabar Creek above Cottonwood Creek near Gardiner 
33 Cinnabar Creek above Mol Heron Creek near Gardiner 
4. Mol Heron Creek above Cinnabar Creek near Gardiner 
Df. Cedar Creek at Mouth near Gardiner 

6. Tom Miner Creek above Canyon Creek near Gardiner 

ves Tom Miner Creek at Mouth near Gardiner 

8. Rock Creek at Mouth near Gardiner 

on Sixmile Creek above diversions near Emigrant 


10. Fridley Creek above Miller Creek near Emigrant 


ll. Fridley Creek at Mouth near Emigrant 


12. Coke Creek near Livingston 
13. Eightmile Creek above Mouth (Sec. 33) near Pray 


14. Mill Creek above diversions near Pray 


15. Trail Creek above Pine Creek near Livingston 
16. Suce Creek at Mouth near Livingston 

17. Billman Creek above Coke Creek near Livingston 
18. Billman Creek at Mouth at Livingston 


19. Fleshman Creek at Mouth at Livingston 


Sites on Cedar Creek above its Second Fork and Eight Mile Creek 
above Big Draw were originally slated for quantification during the 
first year, but were dropped by the USGS due to poor access to the 
Sites. 


The Riggs' Method, as described in the Third Annual Yellowstone 
Instream Reservation Report, is to be applied at these sites, using 
the flows at the USGS gage station on Big Creek (#6-1918) for cor- 
relation. This is the only gage that is presently operating on the 
upper Yellowstone tributaries above Livingston and the only tributary 
gage having recent flow records. This gage was established in Septem- 
ber 1973, discontinued in September 1979 and reactivated, using MDFWP 
funds, in October 1982. The gage will continue to operate until 10 
years of record are obtained. 


The flow measurements on the unquantified streams were original- 
ly scheduled to begin in March 1982, but were delayed until November 
1982 to correspond to the reactivation of the Big Creek gage. Month- 
ly flow measurements at the 19 sites will continue through October 
1983, and the quantification of the percentile flows for these sites 
completed by April 1984. Flow measurements for the remaining un- 
quantified tributaries to the Shields, Yellowstone, Clarks Fork and 
Stillwater rivers are scheduled to begin in November 1983, end in 
October 1984, and the quantification of the granted percentile flows 
completed by October 195. The remainder of the flow quantification 
Will be dependent upon available funding. 


Appendix A 
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Appendix B 


Location 


Approx. 3 miles upstream from 
Castle Creek 


Approx. 1-2 miles upstream 
from Initial Creek 


At Forest Service boundary 
approx. 200 feet above mouth 
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Stream 


Butcher 
Creek 


Butcher 
Creek 


Butcher 
Creek 


Castle 
Creek 


Source 
of Data 


USGS 


USGS 


Location 


NEX SW% S23, T6S, RI8E, at 
bridge on county road just 
below confluence of E and W 
Forks of Butcher Creek, 2 
miles W of Luther 


NWk NW S25, T5S, R18E, at 
Peterson Place, 24 miles 
NE of Roscoe 


SW NEY S36, T4S, RISE, 0.1 
mile E of road junction, 
3 miles E of Fishtail 


NW% SW% S26, T4S, RI5E, 


Stillwater County, at county 


bridge just upstream from 
mouth, 2.7 miles (4.3 km) 
NW of Nye 
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Date 
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Stream 


West Fork 
Stillwater 


West Fork 
Stillwater 
06202598 


Source 


of Data 


USGS 


USGS 


Location 


NEX SWk S31, T4S, RI16E 
Stillwater County, 300 ft. 
downstream from county bridge, 
0.5 mile N of Nye, 0.7 mile 
upstream from mouth 


Ws S26, T4S, RISE, Stillwater 
County, at bridge 300 ft. 
downstream from Castle Creek, 
2.7 miles NW of Nye, and 3 
miles upstream from mouth 
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Stream 
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Creek 
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Source 


of Data 
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Location 


Near Dean 


Above Cathedral Creek near Nye 


58 


Date 


8-28-81 
10-23-81 
12=~3=81: 

1-14-82 

3=° 9=82 

5- 4-82 

6-30-82 

9= 9=82 


8-27-81 
10-22-81 
12-—3=81 

1-14-82 

3-10-82 

=> 1-82 

9- 8-82 


est. 


oo 
ny 


